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What is claimed is: 

1. A method of forming patterned, porous material on a substrate, comprising: 

5 a. depositing a layer onto a substrate, said layer comprising a reactive organosilicate 
material, a porogen, an initiator, and a solvent; 

b. exposing portions of the layer to radiation to change the solubility of portions of the 
organosilicate material with respect to the solvent; 

c. selectively removing more soluble portions of the layer to generate a relief pattern; 
and 

d. removing the porogen to thereby generate a porous organosilicate layer. 

2. The method of Claim 1, wherein the layer is nanoporous. 

3. The method of Claim 1, wherein said removing the porogen is performed after 
selectively removing portions of the layer. 

4. The method of Claim 1, wherein said removing the porogen is performed while 
selectively removing portions of the layer. 

5 The method of Claim 1, wherein the solubility of the organosilicate material decreases 
25 within the exposed portions, and said method comprises removing unexposed portions of 

the layer. 

6 The method of Claim 1, wherein the solubility of the organosilicate material increases 
within the exposed portions, and said method comprises selectively removing exposed 

30 portions of the layer. 
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7. The method of Claim 1, wherein the organosilicate material is a silsesquioxane and 
comprises (RSi0 15 ) where R is independently hydrogen, or a methyl, ethyl, higher alkyl, 
vinyl, aryl, phenyl or substituted phenyl group. 

5 

8 The method of Claim 7, wherein the silsesquioxane further comprises at least one 
comonomer chosen from the group consisting of (Si(R)0, 5 ), (Si0 2 ), (SiR 2 0), and (SiR 
Si0 3 ). 



10 



15 



9. The method of Claim 7, wherein the silsesquioxane has from 10 to 500 repeating 
units. 

10. The method of Claim 1, wherein the porogen nucleates, grows, and phase separates 
during crosslinking of the silsesquioxane matrix. 

1 1. The method of Claim 10, wherein the porogen is a star polymer. 

12. The method of Claim 10, wherein the porogen is chosen from the group consisting of 
linear and hyperbranched macromolecules. 

13. The method of Claim 10, wherein the porogen comprises a polymer chosen from the 
group consisting of polyalkylene oxides including polyethylene oxide), polypropylene 
oxide) and copolymers thereof, polyacrylates, polyacrylamides, aliphatic polycarbonates, 
aliphatic polysulfones, polylactones, polylactides, polystyrenes, substituted polystyrenes, 

25 poly(ether-lactones), poly(lactone-lactides), polyalkylene copolymers, poly(caprolactone 
- co-valerolactone), nitrogenous methacrylate copolymers, and nitrogenous vinyl 
copolymers. 

14. The method of Claim 1, wherein the porogen is a template for forming pores within 
30 the silsesquioxane matrix. 
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, 5 The method of Cahn 14, wherein the parogen comprises a muhiann radial Mock 
copper having an arnpniphihe smrcntre with a hydrophobic core and a hydrophrhe 



corona. 



5 16 T*^*^*^*^'^*"***'*'"*** 
from a non-erosslinked amphiphde by selective b.oek collapse thereof. 

,7 Tnemethodof Claim H, wherein ft. porogen comprises a mnniarm radial block 
10 copolymer having an tanphiphffic — with a hydrophobic core and a hydreplultc 
corona, at least one of said core and corona being crossltnked. 

, 8 The memod of Cairn .4, wherein the porogen comprises a crossed nanoparticle 

1 5 and suspension polymerization. 

,9. ThememodofClaim 18, wherein the hydrophobic core comprises a nonpolar 
polymer. 

po.ylactides, polybutadiene, polyisoprene, po.yolefms, and polyisobutylene. 
21. The method of Claim 1 5, wherein dtehydn.phi.ic corona comprises a polar polymer. 
" 22 Theme«hodofC.aim20,wheremdtepo.arHymerisse.ectedfrommegronp 

consist of polyedty.eneg.ycol, po.ypropy.ene g.yco., po.yhydrexyaf.yl— re, 
po.yalky.eneoxide acryla.es, polyaUryleneoxide methacrylates, sngars, carbohydra^s, 
polyvinyl alcohol, polyethyleneimines, polyoxazolines, polypepttdes, 
30 polyvinylpyridines, acrylamides, and N,N-dimethylacr,lamides. 
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23 method of Cain, . , wherein the initiator * — by —gneric e «gy 

^ th e inl.ia.or is chosen from the group consisting of acid generators and base 
5 generators, and free radicals. 

24 The method of Claim 1, comprising removing the porogen by a process chosen from 

CZonsistmgof — — 
oxidation, solvent extraction, and supercritical fluid extract™. 
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25. A method of forming pai 



tterned, nanoporous material on a substrate, comprising: 



a. depositing a layer onto a substrate, said layer comprising: 
(i\ an organosilicate, 

GO aporogenasa.enrpla.eforfonningporeswiunnd.eorga.os.hca.esa.d 
porogcncomprisingan.uldann.dialb.oclccopolymerhav.ngan 

an.phiphi.ie structure with a core and a corona, one of the core and dre 
^hydrophobic, anddre other ofdreeore and the corona ben,g 
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corona I 
hydrophilic, 

(iii) an initiator, and 

(iv) a solvent; 
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b. exposing portions of the layer to radiation to change the solubility of portions of the 
organosilicate with respect to the solvent; 

soluble portions of the layer to generate a relief pattern; 



c. selectively removing more 
and 



d. removing the porogen to thereby generate a nanoporous layer. 
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comprises (RSiO, 5 ) where R is independently hydrogen, or a methyl, ethyl, lugher alkyl, 
vinyl, aryl, phenyl or substituted phenyl group. 
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